Single Displacement Reactions

Single Displacement Reactions happen one one element replaces another in a compound. These types
of reactions are easily identifiable based on their skeleton and balanced equations:

Al + CuSO4 —
lithium Most Reactive
Zn+HCl — potassium
barium
AgNO3 +Cu— calcium
sodium

Metals higher on the list (at right) are more reactive. Thus, higher on | magnesium
the list = able to replace elements lower than themselves on the list in | aluminum

compounds. zinc
chromium

You will be asked to predict what the products of particular reactions | iron

are. If no reaction will occur, we write “NR”. cadmium
cobalt

Predict the products of these reactions (do not balance): zkk‘“

n

a) Mg + CuF, — fead
hydrogen
copper
merc Ul'.\'
silver

b) K+ CrBr; — St
gold Least Reactive

c) Hg + NaCl —

d) Ca + Ni(NO3), —

e) Ni + Ca(NOs), —

f) Ca+ HCIl —

g)  Li+HOH —



Double Displacement Reactions

Double Displacement Reactions occur when the anions and cations in two binary compounds switch

partners.

New Notation

COy) means solid CO, (dry ice)

COyq means aqueous CO, (dissolved in water)

The subscript on compounds and elements indicates the state of those substances.

COxs) means gaseous CO,
C02(1) means llquld C02

Most double displacement reactions involve aqueous salts that are mixed. But really, a reaction has
only occurred if something changes state. For example:

Possible chemical reaction

Has a reaction occurred?

NaClg) + KFaq — NaFg + KClag

Pblyag) + KClug) = PbCly) + Kliug)

CaClyug) + Zn(NOs)zag) — Ca(NOs)2aq) + ZnClag,

HCl(aq) + NaOH(aq) — NaCl(aq) + HQOU)

If nothing changes state, then it's just a mixture of a bunch of ions in water ... no chemical bonds have

been broken or made.

Predict the products of the following reactions:

1. NaOH,q) + CaBryuq —

2, Pb(NO3)2(aq) + HCl(aq) -

3. N32C03(aq) + KF(aq) -

4. AgNO3(aq) + CUSO4 —

5. AgF(aq) + Nic12(aq) —

Table 17.3 Solubilities of lonic Compounds* aq = aqueous (dissolves in water);
s = solid (does not dissolve in water)
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Aluminum S aq q | aq | s S — | aq S q | —
Ammonium | aq | aq | aq | aq | aq | aq \q — | aq | aq| aq | aq [ aq | aq | aq
Barium aq [ aq | s aq [ aq | s aq | aq | aq| aq | s S — s
Calcium aq [ aq | s aq | aq | s S aq [ aq | aq | s S —| s
Cobalt(ll) aq [ aq | s aq | aq | — s aq | aq S aq | s S
Copperlll) aq | aq | s aq | aq | aq s aq s |aq | s
Iron(ll) aq [ aq | s aq | s S aq | aq S aq | s S
Iron(lil) — | aq aq | s S aq | aq S aq | —
Lead(ll) ag | s | s aq | s N s N aqf aq|s |[s s | s
Lithium aq [ aq [ aq | aq | aq | aq aq aq | aq | aq| aq | s aq | aq | aq
Magnesium | aq | aq | s aq | aq | s S aq | aq| aq [ s aq | — | aq
Nickel aq [ aq | s aq | aq | aq S aq | aq S aq | s S
Potassium | aq | aq | aq | aq | aq | aq | aq aq | aq [ aq| aq | aq [ aq | aq | aq
Silver S S S aq | s aq — s aq | s S S S S
i ad ag ag ad aqg ad ag ad g aq ag aq aq aq ag
Sodium
Zinc aq [ aq | s aq | aq | aq S aq | aq S aq | s S
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